Aims: A two-year field trials were carried out during the two successive seasons of 2015 and 2016 to study the effect of pinching and paclobutrazol (PP 333 ) at 20, 40 and 60 ppm on growth, flowering, histological characteristics and chemical compositions of potted Pelargonium zonale L. plant. Methodology: Uniform terminal cuttings were planted in 8 cm plastic pots containing 1:1 mixture of peat moss and sand. On March 1 st of 2015 and 2016, uniform well rooted cuttings were repotted in 20 cm diameter plastic pots filled with a mixture of 1 clay: 1 sand :1 peat moss (v:v:v). Pinching was applied after 21 days from transplanting by removing the apical bud of all the upcoming buds, allowed to produce side shoots. After one month, the plants were received four sprays with PP 333 at 20, 40 and 60 ppm plus tap water as control at two weeks intervals. Results: Results showed that: All pinching and PP 333 concentrations decreased plant height (compacting showy plants), particularly the combined treatment of PP 333 at 60 ppm with pinching in
INTRODUCTION
Geraniums are considered the most species being bred for their decorative flowers and, some, liked the smell of the leaves in the family Geraniaceae [1] . Pelargonium zonale L. usually grows up to 1m but it can reach heights of 3m. The branches are almost succulent and are usually covered with hairs, while the older stems harden with age. The large palmately-nerved leaves are often smooth and a characteristic dark horseshoe-shaped mark is often present. The flower color ranges from rose-pink to all shades of red as well as pure white. The distinctly irregular flowers are borne in a typically umbellike inflorescence. P. zonale L. flowers throughout the year with a peak in spring and autumn (September-November) [2] .
Repeated application of plant growth regulators as well as some non-chemical techniques to control plant height is a common practice in the world to face the challenge of environmental stimulation of inter-node elongation. In addition, application of plant growth regulators influence flower production and can advance or delay flowering depending on the species [3] . Pinching the plants twice decreased the branch length and the dry weight of branch; meanwhile it increased the stem and branch diameter, number of branches, fresh and dry weights of shoots, chlorophyll a and carotenoids content, P% in branches as well as K% in shoots on Cestrum nocturnum Plants [4] .
A substitute, effective strategy for controlling plant height is to use chemical plant growth retardants [5] . Application of growth retardants is a common practice for commercial growers to achieve attractive compact pot-grown plants. The terms growth retardants are used for all chemicals that retard cell division and cell elongation in shoot tissues and regulate plant height physiologically without formative effects [6] . One of the most widely used growth retardants is paclobutrazol (PP 333 ) [(2RS,3RS) -1-(4-chlorophenyl-4,4 -dimethyl-2-(1H-1,2,4 triazol-1-yl) pentan-3-ol] is a well-known plant growth retardant [7] . Paclobutrazol functions by inhibiting cytochrome P-450, which mediates oxidative dimethylation reactions, including those which are necessary for the synthesis of ergosterol and the conversion of kaurene to kaurenoic acid in the gibberellins biosynthetic pathway [8] . From this function, paclobutrazol has long been used to reduce plant height for potted plant production, especially ornamental plants [9, 8] . Paclobutrazol at concentration of 60 ppm reduced plant foliage height but it increased number of flowers / plant and delayed the production of potted Chrysanthemum frutescens [10] . The main target of this study was to formate growth, enhance flowering, chemical composition and histological features of potted geranium plants through pinching practice and paclobutrazol foliar spray treatments.
MATERIALS AND METHODS
This study was carried out during two successive seasons of 2015 and 2016 in the Experimental lathe house of Horticulture Dept., Faculty of Agric., Benha university, Kalubia Governorate, Egypt to study the effects of pinching and paclobutrazol treatments on growth, flowering and some chemical composition of potted Pelargonium zonale L. plants (local variety with red flowers).
Plant Material
Uniform terminal cuttings 10-12 cm tall and had 4-6 leaves were planted on January, 1 The chemical characteristics of the planting media were shown in Table 1 . Chemical analysis was determined according to [11] .
Treatments

Pinching practice
Pinching was conducted three weeks later of transplanting process by removing the apical bud (2cm) of all the upcoming buds, allowed to produce side shoots.
Paclobutrazol treatments
One month later of repotting process (April 1 st during the two studied seasons), the plants were received four sprays paclobutrazol i.e. 20, 40 and 60 ppm and tap water as control at two weeks intervals. The plants were sprayed in early morning with a hand pump mister up to reach the point of runoff. A surfactant (Tween 20) at 0.01% was added to all tested solutions including tap water (control). 
Recorded Data
Growth parameters measurements
Vegetative and flowering characteristics were taken at full flowering stage (September 1 st during the two seasons) included plant height (measured from surface of the potting medium to the tallest branch), number of branches/ plant, stem diameter/(cm) , fresh and dry weights of leaves/ plant, Leaf area / (cm 2 ), number of leaves/ plant, days to reach to flowering, number of flowers/ plant, fresh and dry weights of flowers/plant and show value (plant width / plant height ratio according to [12] . Whereas, roots measurements were taken at the end of experiment (December 1 st during the two seasons) included roots number/ plant, fresh and dry weights of roots/plant.
Chemical composition determinations
Leaves used for chemical analysis were taken just before flowering, dried at 70°C for 72 hours and used for determination of total nitrogen percentage according to [13] , total phosphorus percentage was determined according to [14] , potassium percentage was determined according to [15] , total carbohydrates percentage was determined according to [16] , where total chlorophylls, total indoles and total phenols were determined in fresh leaves according to [13] .
Endogenous Phytohormones
Endogenous phytohormones were quantitatively determined in Pelargonium zonale L. shoots 90 days later of transplanting during 2016 season using High-Performance Liquid Chromatography (HPLC) according to [17] for auxins (IAA), gibberellins, salicylic Acid and abscisic acid (ABA) while cytokinins were determined according to [18] .
Anatomical Study
Leaf and stem samples were taken from the 5 th apical internode and its corresponding leaf of all treated plants including control plants on 90 days after transplanting during 2016 season. The specimens were taken then killed and fixed in FAA (5 ml. formalin, 5 ml. glacial acetic acid and 90 ml. ethyl alchohol 70%), washed in 50% ethyl alcohol, dehydrated in series of ethyl alchohols 70,90,95 and 100%, infiltrated in xylene, embedded in paraffin wax with a melting point of 60-63°C, sectioned to 12 microns in thickness [19] , stained with the double stain method (fast green and safranin), cleared in xylene and mounted in Canada balsam [20] . Sections were read to detect histological manifestation of noticeable responses resulted from other treatments. The prepared sections were microscopically examined; counts and measurements (µ) were taken using a micrometer eye piece.
Statistical Analysis
All obtained data during both seasons of study were subjected to analysis of variance as a factorial experiment in a complete randomize block design, according to [21] . The differences between the mean values of various treatments were compared by Duncan's multiple range test [22] . ) was recorded by the combination of PP 333 at 60 ppm and pinching in the two seasons.
RESULTS AND DISCUSSION
Vegetative Growth Parameters
Plant height (cm)
Paclobutrazol functions by inhibiting cytochrome P-450, which mediates oxidative dimethylation reactions, including those which are necessary for the synthesis of ergosterol and the conversion of kaurene to kaurenoic acid in the gibberellins biosynthetic pathway [8] .
Such results of PP 333 are in agreement with those obtained by [23] on sunflower, [24] on patumma cv. Chiang Mai Pink, [25] on Tabernaemontana coronaria, [26] on Murraya exotica and Duranta repens plants, [27] on Hibiscus plant, [28] on kumquat plants and [10] on Chrysanthemum frutescens plant.
With regard to overall effect of the pinching is commonly practiced promoting bushy growth of the canopy by counteracting the apical dominance. Apical dominance plays a significant role in potted plant production. It has direct relationship with plant form and subsequent potential for yield increment too [29] . However, removal of apical dominance enhances the growth of lateral branches and preliminary experiments of this study revealed that hand pruning (thumb nail pruning) is the most practicable and convenient pruning method in poinsettia production. In this experiment first pinching was done leaving 5 nodes in the stem where there was a possibility to produce 5-6 side shoots. From the second pinching, that was practiced to leave5 nodes in each lateral shoot; it was expected to number of shoots multiply again by 5-6 folds.
However, the plants sometimes produced shoots even more than the expected level (2 or more shoots from the same node). The results indicated that pinching at the right time produced more lateral shoots and make the pot plant well shaped, bushy and attractive. It was observed in the experiment that untreated plants also produced few lateral shoots during this period but did not give proper shape to the plant. According to [29] , not only physical removal of bud but a number of other factors effect apical dominance and lateral branch production. Among these factors, light levels of the surrounding, inorganic nutrients and carbon dioxide are prominent. Since, this experiment was conducted under long day conditions, the light factor may have some effect on additional shoot production and taller shoot production which were obtained in the control treatment. Table 4 shows that all tested pinching and PP 333 treatments increased the number of flowers/plant as compared with control treatment in both seasons. On the other hand, the increase of number of flowers/plant of Pelargonium zonale L. plants is proportional with the increment of paclobutrazol concentration in the two seasons. Moreover, Table 4 indicates that all the interactions between pinching and paclobutrazol concentrations statistically increased the flowers number/plant, hence the highest number of flowers/plant was recorded by pinched plants sprayed with 60 ppm PP 333 (20.67 and 19.33 flowers/plant), followed in descending order by pinched plants provided with 40 ppm PP 333 (16.33 and 17.33 flowers/plant) in the first and second seasons, respectively. Also, unpinched plants sprayed with 60 ppm PP 333 gave highly increments in this parameter in both seasons. Table 5 reveals that, fresh and dry weights of flowers per plant were increased with pinching in both seasons. Besides, all tested PP 333 concentrations statistically increased the fresh and dry weights of flowers per plant with superior for the high concentrations in both seasons. However, the heaviest flowers fresh and dry /plant were gained by the combination of 60 ppm PP 333 and pinching treatments, followed in descending order by the interaction between PP 333 at the medium concentration (40 ppm) with pinching in the two seasons. Moreover, spraying un pinched plants with 60 ppm PP 333 gave highly significant increases in flowers fresh and dry weights/plant in the two seasons. On contrary, the lowest values of flowers fresh and dry weights/plant were gained by un-treated (without pinching) plants in the two seasons.
Flowering Parameters
Number of flowers/plant
Fresh and dry weights of flowers (g)
The obtained results of the studied flowering growth traits as affected by paclobutrazol coincided with those of, [30] on Cestrum elegans and Tecoma stans, [31] on Consolida orientalis and Jungklang. [25] on Tabernaemontana coronaria, [26] on Murraya exotica and Duranta repens plants and [10] on Chrysanthemum frutescens plant. Table 7 Illustrates that, the mean number of roots per plant increased progressively with increasing paclobutrazol concentration and pinching in both seasons. So, the highest PP 333 concentration (60 ppm) combined with pinching showed to be the most effective combination for inducing the highest number of roots per plant (36.33 and 37.67 roots / plant), followed in descending order by combination the high PP 333 (60 ppm) without pinching (35.67 and 34.33 roots / plant) in the first and second seasons, respectively. In addition, the medium PP 333 (40 ppm) provided with pinching recorded highly significant increments in this respect in both seasons. Irrespective control plants, the lowest values of this parameter were gained by the low PP 333 supplemented with un pinched plants in the two seasons. Table 7 states that all tested pinching and PP 333 statistically increased fresh and dry weights of roots per plant as compared with control in both seasons. However, the highest PP 333 (60 ppm) supported with pinching showed superiority in this concern, as it induced the heaviest fresh weight of roots/plant, followed in descending order by using the highest concentration of paclobutrazol (60 ppm) supplemented with un pinched plants in the two seasons. While, the heaviest dry weight of roots/plant, by using the highest PP 333 concentration (60 ppm) provided with un pinched plants followed in descending order was scored by the highest PP 333 concentration (60 ppm) provided with pinching in the two seasons. In addition, PP 333 at the medium concentration (40 ppm) with or without pinching recorded high significant increases in this regard in both seasons of this study. On the opposite, the lowest values of roots fresh and dry weights were scored by un-treated plants in the two seasons. Similar results were reported earlier by, [23] on sunflower [25] on Tabernaemontana coronaria, [26] on Duranta repens and Murraya exotica plants, [27] on Hibiscus rosea sinensis plant, [28] on kumquat plant and [10] on Chrysanthemum frutescens plant.
Time to flowering (days)
Show value (plant width / height ratio)
Root Growth Parameters
Number of roots / plant
Fresh and dry weights of roots (g)
Chemical Compositions
Results of chemical compositions of Pelargonium zonale L. leaf samples (Tables 8 and 9 ) revealed that using pinching and paclobutrazol treatments resulted in an increment in N, P, K, total carbohydrates %, total chlorophylls (mg /100 g F.W) and total phenols (mg /100 g F.W) when compared with control in both seasons. However, the highest values of N, P, K, total carbohydrates % and total chlorophylls of Pelargonium zonale L.eaf were registered by the combination treatments between PP 333 60 ppm sprayed plants with pinching, followed in descending order by un pinched plants sprayed with PP 333 60 ppm paclobutrazol in the two seasons. Meanwhile, the highest leaf total phenols (mg /100 g F.W) content was gained by 40 ppm PP 333 sprayed with un pinched plants, followed by un pinched plants sprayed with PP 333 60 ppm in the first and second seasons. Irrespective control plants, the lowest values of above mention chemical composition were gained by the low PP 333 of (20 ppm) with or without pinching in the two seasons. As for the explanation of the incremental effect of paclobutrazol on chemical constituents in leaf of Pelargonium zonale, it could be illustrated here on the basis that paclobutrazol treatments stimulated the endogenous cytokinins synthesis and there is an intimate relationship between cytokinins and chlorophylls metabolism in both excided or detached leaf disks and intact plants i.e., cytokinins retard chlorophylls degradation, preserve it and increase its synthesis [32] . Besides, cytokinins activate a number of enzymes participating in a wide range of metabolic reactions in the leaves. These reactions included the maturation of proplastid into chloroplasts. These enzymes could be divided into two groups according to their response to cytokinins. The first group of enzymes could be said to relate to chloroplast differentiation, while the second group could be related to cytokinin stimulated group [33] . Also, the increase in chlorophyll content due to growth retardants treatments might be attributed to the character of some growth retardants on depressing leaf area which lead to intensification of pigments in leaf. These results go on line with that obtained by [30] on Cestrum elegans and Tecoma stans, [24] on patumma cv. Chiang Mai Pink, [25] on Tabernaemontana coronaria, [26] on Murraya exotica and Duranta repens plants, [27] on Hibiscus rosea sinensis plant, [28] on kumquat plant and [10] on Chrysanthemum frutescens plant. Table 10 shows the changes in endogenous plant hormones content i.e., gibberellic acids (GA 3 ), indole acetic Acid (IAA), indole butyric Acid (IBA), cytokinins, abscisic acid (ABA), and salicylic acid of potted Pelargonium zonale L.. plants on 90 days after transplanting during 2016 season. It is quite evident that PP 333 sprays at 20,40 and 60 ppm with or without pinching greatly improved the morphological, metabolical and histological performances of geranium plant as obvious from the previously and after mentioned and discussed results obtained in the present study).
Endogenous Phytohormones
As for auxins level, it was highly decreased in Pelargonium zonale L. shoots with different assigned tested treatments compared with that of the control plants whether pinching practiced or absent. In this respect, pinching with PP 333 at 60 ppm was the most effective treatment which highly decreased auxins content compared with control and other used treatments. Also, auxins content was highly decreased in cases of pinching compared with or without pinching treatments. With regard to gibberellins level, data in Table 10 Table 10 clearly indicates that the level of cytokinins positively responded to the different assigned treatments. Since, the activity was the lowest in case of the control.
Generally, these phytohormones of promote growth aspects (i.e., growth promoters, auxins, gibberellin and cytokinin) were highly increased with different assigned PP 333 treatments. Here the treatment of pinching with PP 333 at 60 ppm gave the highest value activity of promoting phytohormones level, where the increment reached to 109.80 % relative to the control value. Also, increment of endogenous hormones in geranium plants obtained in the present study could be interpret both of the obtained modifications in different studied histological features (Tables 11 and 12 ) and the improvement of growth (Tables 2, 3 and 4) and flowering characteristics (Tables 5 and 6 ). For example, increasing cytokinins could be in favor of increasing the number of formed branches and that could also increase transverse growth. Once again, pinching with PP 333 at 60 ppm treatment showed the highest values of cytokinins , GA 3 and lowest value of IAA content in Pelargonium zonale L. shoot. In this respect, it was reported that PP 333 is a triazole compound widely used as retardant for controlling the vegetative growth of a wide range of angiosperm [34] and [35] . Paclobutrazol induce a variety of morphological, physiological and biochemical responses in plants, including delayed senescence, reducing gibberellin biosynthesis, increased cytokinins synthesis and alterations in secondary metabolite contents [25, 36, 37, 38, 39] and [40] . The main effect of paclobutrazol takes place through the alteration of hormonal balance. Since, it inhibits gibberellin biosynthesis hence, reducing cell division and cell elongation and retarding plant growth, whereas it promotes treated plants to create more cytokinins [8, 41] and [37] . Several researchers have reported that paclobutrazol reduced plant growth of plant [25, 39, 40, 42] and [43] . This may explain the increases of cytokinins and other promoting hormones in response to paclobutrazol applications compared with the control plants.
With regard to the growth inhibitor, (abscisic acid) its level was reduced with various assigned treatments compared with the control, but the reduction was more obvious with the combination of pinching and PP 333 at 60 ppm treatment.
As for, Table 10 shows that salicylic acid level was increased with the different tested treatments compared with the control and reached its maximum value in case of pinching with PP 333 at 60 mg/L treatment. In this respect, these results being of great interest for interpreting each of the obtained vigorous growth and the great flowering of Pelargonium zonale L. plant attained in the present study.
Anatomical Study
Data in (Tables 11 and 12 ) and Figs. 1, 2, 3 and 4 show the effect of different applied treatments on the mean counts and measurements in microns of certain histological features of the stem and leaf of (Pelargonium zonale L.) on 90 days after transplanting during 2016 season. In this work, Pelargonium zonale L. was anatomically examined to determine diagnostic characters to assess relationship between the applied treatments with the leaf and stem anatomy. Table 11 and (Figs. 1 and 2) clearly indicated that most of the studied features of leaf anatomy were increased with different applied treatments. Among these anatomical features were the most important ones, i.e., thickness of midrib, length and width of vascular bundle, phloem and xylem tissues and number of xylem vessels in vascular bundle as well as the leaf blade thickness.
With regard to blade thickness, it was increased with different tested treatments to reach its maximum values (553µ) due the combination of pinching and PP 333 at 60 ppm and (456µ) in case of pinching with PP 333 at 40 ppm treatments compared with control values (313 and 267µ) with and without pinching respectively. Also, the thickness of each of upper and lower epidermis, were also increased with all applied treatments. Also, it could be noticed that increase ratio was higher of upper epidermis than that of the lower one.
As for mesophyll tissue, thickness of both spongy and palisade tissues was increased with different tested treatments. Here, PP 333 at different used concentrations as with and without pinching respectively, were the most effective treatments in this order compared with the control.
It is interest, to note that mesophyll increase belongs to that increase of each of palisade and spongy tissue thickness. Since, the two components were increased with different tested treatments but reached their maximum as other traits due to pinching combined with PP 333 at 60 ppm treatment.
With regard to midrib anatomical features, it could be noticed that increment in the midrib thickness was achieved due to different applied treatments compared with the control with and without pinching. This may have attributed to the increase in many of its histological features such as thickness of both uppermost and lower most collenchyma tissues, lower most parenchyma tissue and dimensions of main vascular bundle as well as thickness of phloem tissue, xylem tissue and also number and diameter of xylem vessels in the main vascular bundle. This increase was more obvious with of pinching and PP 333 at 60 ppm combination. The abovementioned results especially increment of the conductive tissues (xylem and phloem) are also of great importance because they could be also involved in the interpretation about why vigorous were existed with different applied treatments especially when pinching combined with PP 333 at 60 ppm treatment. In general, these positive alterations in leaf anatomy of Pelargonium zonale L. plants in response to the treatments led to vigorous growth and enhance of flowering of treated plants. That as well mentioned above wards reversed upon to achieving attractive potgrown plants. [34] and [35] who mentioned that paclobutrazol is a triazole compound widely used as retardant for the controlling the vegetative growth of a wide range of angiosperm. Paclobutrazol induces a variety of morphological and anatomical responses in plants. The main effect of paclobutrazol takes place through the alteration of hormonal balance. Since, it inhibits gibberellin biosynthesis, reducing cell division and cell elongation and retarding plant growth [37, 44] concluded that a reduced height and an increased stem thickness of tomato in response to paclobutrazol treatment. [8] had shown that paclobutrazol inhibits gibberellin biosynthesis, hence, reducing cell elongation and retarding plant growth. In addition, [45] stated that the cambial growth of Liquidambar styraciflua and Alnus glutinosa was reduced with paclobutrazol treatment. [46] on Strelitzia reginae treated plants with PP 333 at 300 and 200 ppm increased blade thickness, palisade thickness and phloem tissue thickness. [47] concluded that treating the Solanum tuberosum leaves with PP 333 induced increase epicuticular wax layer, elongated and thicker epidermal as well as the palisade and spongy mesophyll cells. [48] found that the number of cells per unit area in the palisade and spongy layers and number of chloroplast per cells in the leaves of Solenostemon rotundifolius increased by Paclobutrazol treatment when compared to the control leaves. [35] concluded that scanning electron micrographs of stems showed reduction in xylem thickness, while in the leaves, palisade and spongy parenchyma cells were more closely arranged in response to paclobutrazol. There was also an increase in palisade thickness of leaves of plants treated with 3.75 g l -1 paclobutrazol. Paclobutrazol was found to effectively inhibit plant height and leaf expansion and alter the stem and leaf anatomy of S. campanulatum. [25] showed that treating Tabernaemontana coronaria plant with PP 333 affected on most anatomical features of leaves. Among these anatomical features were the most important ones, i.e., thickness of leaf midrib, length and width of vascular bundle, phloem and xylem tissues and number of xylem vessels in vascular bundle as well as the leaf blade thickness.
Moreover, [49] concluded that paclobutrazol treatment increased thickness of leaflet midvein, length and width of midvein vascular bundle, phloem and xylem tissues thickness, number of xylem vessels in midvein vascular bundle as well as the leaflet lamina thickness of moringa plant.
Effect of pinching, paclobutrazol and their interaction on Pelargonium zonale L. stem anatomy
Data in Table 12 and (Figs. 3 and 4 ) clearly indicate that different tested treatments increased the stem diameter compared with control. This increase reached its maximum values with the combination of pinching and PP 333 at 60 ppm treatment (7610 µ) compared with the control (4853) and (3634 µ) with and without pinching, respectively.
Also, it could be noticed that increase of the stem diameter were reversed upon different tissues comprising the whole section . Since, thickness of each cuticle layer, periderm, cortex (collenchyma and parenchyma tissues) and pith parenchyma layers as well as thickness of phloem tissues, cambial region and xylem tissue, number of xylem vessels /vascular cylinder and diameter of the widest xylem vessel were greatly increased with different applied treatments compared with the control. Also, pinching provided with PP 333 at 60 ppm treatment was the most pronounced combination in this respect.
Furthermore, increasing of vascular tissues is being of great interest because that could reverse upon improvement of translocation for nutrients and the photosynthates as well. In other meaning translocation of water and different nutrients from soil to leaves from one side and photosynthates from leaves to various plant parts from the other. In addition the above mentioned results are being more evident when thickness of xylem vessels are considered. Also, width of the largest xylem vessel was proportional to the width of stem diameter. The aforementioned results of paclobutrazol (PP 333 ) are in line with those reported by [44] on Solanum licopersicum , [8] and [46] on Strelitzia reginae, [47] on Solanum tuberosum, [48] on Solenostemon rotundifolius [37] on Ocimum sanctum, [50] on Geranium, [25] on Tabernaemontana coronaria and [49] on moringa.
In general, the stimulatory effects of applied treatments upon the anatomy features of stem for treated plants could be attributed to the effect of tested treatments upon cambium activity. Increment of cambium activity could mainly attributed to the increase of endogenous hormones level especially cytokinins and auxins, [51] and [52] as well as the findings of the present study. 
CONCLUSION
Generally, the obtained results indicated that all tested paclobutrazol concentration with or without pinching increased cytokinins and salicylic acid contents, but they decreased gibberellins, auxins and abscisic acid (mg/100g F.W) of Pelargonium zonale L. shoot. In this respect, paclobutrazol at 60 ppm with pinching was the most effective treatment compared with control and other used treatments. Regarding to the anatomical features of leaf and stem anatomy, most traits were increased with different applied treatments compared with the control, particularly paclobutrazol at 60 ppm with pinching treatment.
Conclusively, all gained results; those of achieving more dwarf plants of Pelargonium zonale L. with many formed flowers could be considered as pioneer results in this concern. Since, the combined treatments of paclobutrazol at 60 ppm with pinching gave a good display (show value) of flowering pot of Pelargonium zonale L. plant with optimum vegetative and flowering characteristics from the commercial point of view when compared with other treatments.
